Mechanisms of platelet-neutrophil interactions and effects on cell filtration in septic shock.
ABSTRACT-We examined the mechanisms and the adhesive molecules mediating platelet-neutrophil adhesion in patients with septic shock. Neutrophils, platelets, and platelet poor plasma (NPPP) were isolated from 12 normal volunteers. Platelets and neutrophils were stimulated with platelet poor plasma (SPPP) removed from 12 patients in septic shock. Cell adhesion was assessed by filtration through 5-microm pore filters and by flow cytometry. Blocking monoclonal antibodies were used against the platelet and neutrophil surface receptors glycoprotein complex IIb/IIla, P-selectin, ICAM-2, CD11a, CD11b, and CD18. The filtration pressure (Pi) of cells suspended in SPPP was significantly greater than that of cells suspended in NPPP (24 +/- 1.0 mmHg vs. 14 +/- 1.0 mmHg; P< 0.05). The difference between the Pi of cells suspended in SPPP or NPPP (deltaPi SPPP-NPPP) in the presence of monoclonal antibodies anti-CD41, anti-CD62P, abciximab, anti-CD11a, anti-CD11b, and anti-CD18 was significantly less than the APi SPPP-NPPP of cell suspensions without the addition of these monoclonal antibodies (P < 0.01). The greatest reduction in Pi occurred when platelet receptor P-selectin was blocked simultaneously with the CD11b receptor on the neutrophil as compared to all other single blocking monoclonal antibodies or combinations of monoclonal antibodies. The mean fluorescence of activated platelet CD63-PE binding to neutrophils suspended in SPPP was significantly greater than that of cells suspended in NPPP (780 +/- 130 Ifu vs. 295 +/- 35 Ifu; P < 0.05). The greatest attenuation in mean fluorescence occurred by blocking the P-selectin receptor on the platelet simultaneously with CD11b receptor on the neutrophil. We conclude that platelet-neutrophil aggregation is increased in septic shock. This aggregation is mediated by the interaction of multiple platelet and neutrophil surface receptors. The platelet receptor P-selectin and the neutrophil receptor CD11b/CD18 appear to play the most important role in these interactions.